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Outline

• Adjust the model boundary in the vicinity of 
Pocatello 

– Send to ESHMC for comment

• Posted April 24, 2009

• Adjust Multi-drain file so there are no more than 
3 drains per model cell

– Upper, middle, lower

• Experiment with other solvers to get Multi-drain 
model to work



Model Boundary

• Document
– AquiferBound_Rev2.pdf

• Model Grid updated

– IDTM83

• Model Boundary

– Remove cells below 

rim

– Remove cells in 

foothills



• Below Rim in Magic 
Valley

– Ralston (2008) 

Model Boundary



• Pocatello Area

– Extend active cells to 

near ‘gap’

– Add cell to northwest 
of I86

– Remove cells 

overlying foothills

Model Boundary



• Big and Little Lost 
changes

– Remove cells 

overlying foothills

Model Boundary





Multi-drain

• Last meeting after implementing our multi-drain 
plan we found we had 315 drains and we felt 
that introduced to many parameters

– ESHMC suggested solution - set a maximum of 3 

drains per model cell

– High, middle, and low springs in each cell with springs 
at multiple elevations

• Results in 217 drains
• EXCEL spreadsheet in ESHMC Meetings >2009 ESHMC >7-

8&9-2009 >multidrain



Solver Issues

• Last meeting we had issues with calibration runs 
failing because the MODFLOW would 
occasionally fail to converge 

• Suggested solutions included trying other 
solvers (i.e. pcg and adjusting the relaxation 
parameter)

• Result after numerous attempts I failed to find 
one solution that would work consistently

– I incorporated an algorithm in the batch file running 

the model



p1

p2



Jacobian matrix:-

∂ o1 / ∂ p1      ∂ o1 / ∂ p2      ∂ o1 / ∂ p3      ∂ o1 / ∂ p4

∂ o2 / ∂ p1      ∂ o2 / ∂ p2      ∂ o2 / ∂ p3      ∂ o2 / ∂ p4

∂ o3 / ∂ p1      ∂ o3 / ∂ p2      ∂ o3 / ∂ p3      ∂ o3 / ∂ p4

∂ o4 / ∂ p1      ∂ o4 / ∂ p2      ∂ o4 / ∂ p3      ∂ o4 / ∂ p4

∂ o5 / ∂ p1      ∂ o5 / ∂ p2      ∂ o5 / ∂ p3      ∂ o5 / ∂ p4

∂ o6 / ∂ p1      ∂ o6 / ∂ p2      ∂ o6 / ∂ p3      ∂ o6 / ∂ p4

∂ o7 / ∂ p1      ∂ o7 / ∂ p2      ∂ o7 / ∂ p3      ∂ o7 / ∂ p4

∂ o8 / ∂ p1      ∂ o8 / ∂ p2      ∂ o8 / ∂ p3      ∂ o8 / ∂ p4

etc



p1

p2



rem run transient model

del e_flag.txt < delete file e_flag.txt

mf2k17 <bigtran1               < run MODFLOW with lmg solver

ChkLst <ChkLst.in < CHKLST reads a MODFLOW list file looking to see if MODFLOW converged

if exist e_flag.txt goto end  < if MODFLOW converged this file will be created and batch file will skip to END
mf2k17 <bigtran2 < run MODFLOW with pcg solver

ChkLst <ChkLst.in < CHKLST reads a MODFLOW list file looking to see if MODFLOW converged

if exist e_flag.txt goto end < if MODFLOW converged this file will be created and batch file will skip to END

mf2k17 <bigtran3 < run MODFLOW with pcg solver with relaxed convergence criterion

:END

31 lines of batch file prior to transient run.

24 lines of batch file follow this.



New Bound, Multi-drain 3, Solver fix

V 1.1



V 1.1

New Bound, Multi-drain 3, Solver fix



V 1.1

New Bound, Multi-drain 3, Solver fix



V 1.1

New Bound, Multi-drain 3, Solver fix



New Bound, Multi-drain 3, Solver fix

�� HeadHead
�� Pink line is 45Pink line is 45°°

�� If this were a If this were a 

perfect matchperfect match

�� Y=1x + 0Y=1x + 0

�� RR22 = 1= 1
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New Bound, Multi-drain 3, Solver fix



New Bound, Multi-drain 3, Solver fix

• Gain and loss 
match

– Pink line is 45°

– If this were a 

perfect match

• Y=1x + 0

• R2 = 1

y = 0.8983x - 8E+06

R2 = 0.982
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New Bound, Multi-drain 3, Solver fix

• Hundreds to 

thousands of 

observations

– Lots of data

– Limited spatial 
coverage



New Bound, Multi-drain 3, Solver fix
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New Bound, Multi-drain 3, Solver fix

4213
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New Bound, Multi-drain 3, Solver fix

– Observations collected 

on behalf of this 
modeling effort

• 3/1/2001 –5/8/2002



New Bound, Multi-drain 3, Solver fix
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New Bound, Multi-drain 3, Solver fix

4501
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New Bound, Multi-drain 3, Solver fix

• Annual observations 
in wells



New Bound, Multi-drain 3, Solver fix
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New Bound, Multi-drain 3, Solver fix
3386
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New Bound, Multi-drain 3, Solver fix

�� Ashton to RexburgAshton to Rexburg

Ashton-Rexburg
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New Bound, Multi-drain 3, Solver fix

• Heise to Shelly

Heise-Shelley
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New Bound, Multi-drain 3, Solver fix

• Shelly - Blackfoot

Shelley-nr Blackfoot
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New Bound, Multi-drain 3, Solver fix

• Blackfoot – Neeley

nr Blackfoot-Neeley
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New Bound, Multi-drain 3, Solver fix

• Neeley – Minidoka

Neeley-Minidoka
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New Bound, Multi-drain 3, Solver fix

• Kimberly-King Hill

Kim_KH
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New Bound, Multi-drain 3, Solver fix

• Kimberly-Lower 
Salmon Falls

Kim_LSF
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New Bound, Multi-drain 3, Solver fix

• Lower Salmon Falls –
King Hill

LSF_Kh
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New Bound, Multi-drain 3, Solver fix

• Kimberly-Buhl

Kim_Bul
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New Bound, Multi-drain 3, Solver fix

• Buhl-Lower Salmon 
Falls

Bul_LSF
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New Bound, Multi-drain 3, Solver fix

• Devils Washbowl

DEVILSWB
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New Bound, Multi-drain 3, Solver fix

• Devils Corral

DEVILSC
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New Bound, Multi-drain 3, Solver fix

• Blue Lakes

BLUELK
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New Bound, Multi-drain 3, Solver fix

• Crystal Springs

CRYSTAL

0

100

200

300

400

500

600

May-80 Oct-85 Apr-91 Oct-96 Mar-02 Sep-07

c
fs

Measured

Modelled

CRYSTAL

0

100

200

300

400

500

600

May-80 Oct-85 Apr-91 Oct-96 Mar-02 Sep-07

c
fs

Measured

Modelled



New Bound, Multi-drain 3, Solver fix

• Clear Lakes

CLEARLK
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New Bound, Multi-drain 3, Solver fix

• Briggs Spring

BRIGGS
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New Bound, Multi-drain 3, Solver fix

• Box Canyon Spring

BOX
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New Bound, Multi-drain 3, Solver fix

• Thousand Springs

KSPGS
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New Bound, Multi-drain 3, Solver fix

• Malad

MALAD
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Suggestions?

END


